Financial literacy in Singapore has not been analyzed in much detail, despite the fact that this is one of the world's most rapidly aging nations. Using the Singapore Life Panel®, we explore older Singaporeans' levels of financial knowledge and compare them to those observed in the United States. We assess portfolio complexity for these older households, to examine how financial literacy is related to outcomes of interest. We show that older Singaporeans' levels of financial literacy are comparable overall to those in the United States, even though older Singaporeans score slightly lower on some dimensions (knowledge of interest and inflation), and slightly higher on their knowledge of risk diversification. We document that women are less informed than men about stock diversification, and educated people tend to be more financially knowledgeable than their less educated counterparts. We also find that financial literacy is positively associated with respondents having both more wealth and more diversified and complex portfolios.
Introduction
Around the world, higher levels of financial literacy have been shown to be associated with more financial planning and saving, better investment behavior, and a better understanding of how to manage retirement drawdowns (Lusardi and Mitchell, 2014) . This is particularly important in view of peoples' increased responsibility to effectively plan for and manage their own retirement savings and decumulation in the context of defined contribution plans. Nevertheless, several studies have also found that financial knowledge is low among older adults, even in nations with highly developed financial systems such as the UK and the US, as well as countries with less sophisticated financial markets such as Russia (Lusardi and Mitchell, 2011a, b) .
Until recently, Singapore was a country where financial literacy had been little analyzed, notwithstanding the reality that it is one of the world's most rapidly aging nations (Chan, 2001) .
Moreover, Singaporeans must make a number of key financial decisions in connection with their contributions to, investments in, and decumulation from their nation's mandatory pension scheme known as the Central Provident Fund (CPF). On the one hand, one might anticipate that older Singaporeans would be quite financially literate, having benefited from the country's globallyrenowned educational system, top-ranked since the 1960s (OECD 2012) . On the other hand, the government has, since 1955, required participation in the CPF. Participants who expected that their CPF accounts would provide financial security in retirement may have devoted less effort to selfmanagement and investing in financial knowledge. Moreover, the diversity of backgrounds, languages, and relatively lower levels of education among the older Singaporean population versus today's prime-age population could imply lower levels of financial knowledge for this group (OECD 2016) .
This paper reports the first analysis of older Singaporeans' financial literacy using a unique new dataset, the Singapore Life Panel (SLP®) . Using this nationally representative survey, we address three important questions. First, we assess older Singaporeans' levels of financial knowledge and compare their results to findings from the US. Second, we examine the empirical linkages between financial literacy and retirement preparedness in Singapore. Third, we evaluate the extent to which financial knowledge in Singapore is associated with financial portfolio complexity and asset diversification among the older population.
To preview our findings, we show that overall financial literacy among older adults in Singapore is comparable, but nevertheless slightly lower than in the United States. Somewhat unexpectedly, financial literacy in Singapore is higher for the 55-70 age group versus the age 50-54 reference category. Better-educated people are more financially knowledgeable, while women are less financially informed. These results are similar to those from other countries. We also show that close to half of older Singaporeans anticipate that they will struggle in retirement (46%), and fewer than half say they are well prepared financially for retirement (43%). Overall, the most financially literate are least worried about retirement finances. Finally, we evaluate the correlates of complex portfolio holdings and asset diversification among older Singaporeans. We show that financial knowledge is associated with higher household net worth, higher net financial wealth, and more net non-housing wealth, and the financially savvy hold more diversified and riskier portfolios. This is true even after controlling for education, indicating that financial literacy plays a role in peoples' portfolio decisions, independent of schooling. These findings represent empirical associations between financial literacy and peoples' financial decisionmaking since our research design does not support a causal interpretation. As such, this paper is a first step in a larger research plan on retirement saving in Singapore.
In what follows, we first provide a brief background on the Singaporean retirement system.
Next we describe the dataset and then outline the empirical methodology we use to answer our three questions. Subsequently we present results, and we conclude with a discussion of issues deserving of further research attention.
A Brief Background on the Singaporean Retirement System
Singapore has a national mandatory defined contribution (DC) pension system administered by the Central Provident Fund (CPF), a government statutory board. All workers must contribute to three accounts (Ordinary, Special, and Medisave) . The CPF contribution rates and allocation into the three accounts are not uniform, but instead vary with age. Those age 55 and below must contribute 20% of their monthly wages, and their employers 17%, to the CPF Board. Of the total 37% contribution, 23% is deposited into the Ordinary Account, 6% into the Special Account, and 8% into the Medisave Account for those age 35 and younger. For older age brackets (above 35 to 45; above 45 to 50; and above 50 to 55) the allocation rates into the Special Account and Medisave Account rise gradually, while total contributions remain constant at 37%.
The objective is to ensure CPF members save for retirement and medical expenses. Beyond age 55, total contributions decline rapidly. At the other end of the age spectrum, contributions from workers over age 65 and their employers decline to 5% and 7.5% respectively; the allocations into Ordinary, Special, and Medisave accounts are 1%, 1%, and 10.5%, respectively. These contribution rates apply to wages up to an income ceiling of S$6,000 per month. 1
The Ordinary Account (OA) savings can be withdrawn to purchase homes, service mortgage payments, finance premiums for insurance protection, pay for children's tertiary education, and to invest in financial products to grow savings. The Special Account (SA) holds savings primarily for retirement and these cannot be withdrawn before the age of 55. Members can deposit them with the CPF Board to earn interest, or they can invest in a smaller set of non-CPF financial products (known as the Investment Saving or IS accounts). The Medisave account holds savings for members to pay inpatient hospital bills, selected outpatient treatments, and premiums for insurance against catastrophic illness and disabilities. All working adults have these three accounts until age 55 when savings earmarked for retirement are deposited into the Retirement Account (RA). Currently, CPF savings in the Ordinary Account (OA) and Special Account (SA) are paid a government-set annual interest rate of 2.5% and 4%, respectively.
As of age 55, CPF members must set aside a 'basic retirement sum' of $85,500 in their Retirement Accounts (in 2018) provided they pledge their property to the CPF Board. Those who do not pledge their property have to set aside the full retirement sum equivalent to twice the basic retirement sum. These amounts are deemed by the government sufficient to support a subsistence level of living in old age, and the value rises with inflation. Since 2013, all CPF members must annuitize the basic retirement sum so as to provide an income stream (known as CPF Life) from age 65 to death.
The Singapore Life Panel
The Singapore Life Panel (SLP®) is an ongoing high-frequency survey fielded by the Centre for Research on the Economics of Ageing (CREA) at the Singapore Management University. 2 Since August 2015, it has been collecting monthly interviews to track longitudinally individual and household circumstances and behavior in a representative cohort of Singaporean citizens and permanent residents age 50-70 when recruited in 2015. 3 Designed with input from the creators of the US Health and Retirement Study (HRS), several of the international sister studies of the HRS, the American Life Panel (ALP) at RAND, and the Chilean Encuesta de Protección Social (EPS), the survey includes many state-of-the-art and globally harmonized questions on a large range of topics eliciting information on respondents' individual circumstances (e.g., their health and labor force status, their expectations and preferences, government program participation, etc.), as well as information on household-level variables (such as monthly information on household expenditures across 44 categories, or an annual complete inventory of household wealth and household income and their respective detailed components). The frequency at which survey items are elicited is adjusted to the frequency of change in the underlying variable, combined with considerations about the importance of observing the exact timing of a change. For example, labor force, health status, and several items of subjective well-being are asked every month along with several other high-frequency spending variables, to allow the detailed month-by-month tracking of the effect of a change in health or labor force status on earnings or on measures of well-being. In practice, the varying frequency is achieved by fielding some questions every month, others quarterly or annually, and some content at lower frequencies. As a result, shorter monthly surveys (15-20 minutes) alternate with longer quarterly surveys (20-30 minutes). Panel members are compensated for each survey they complete in the form of a grocery store voucher (values range between $10 and $25 depending on the expected length of the survey).
The SLP® is conducted primarily over the internet. Respondents who need assistance can call the helpdesk and complete the survey over the telephone, or they can ask for personal assistance by arranging an in-person meeting with a student assistant at a local library or at the survey headquarters. 4 The initial recruitment effort resulted in a panel of 15,000 individuals from 11,500 distinct households who completed a baseline survey in May-July 2015. Analysis of the panel along several dimensions has shown that it is closely representative of the population, and attrition rates are low. 5
Two SLP survey modules are central to the present study. First, we fielded a module in the December 2015 survey on financial literacy, asking the Big Three questions developed by Lusardi and Mitchell (2014) . Second, the SLP elicits a complete inventory of the asset holdings of each respondent's household (asset components are listed in Appendix Table 1 ). Respondents complete the asset and income module in the January survey. 6 Some assets are individually owned, such as CPF balances. For these, respondents are asked to report on their own CPF accounts first, and then they are asked to report on their spouse's CPF accounts (if any). 7 In some households, the respondent's spouse is also a study participant, so both are asked to provide their financial information. In that case, we use both observations in our analyses, adjusting standard errors to account for clustering at the household level.
Our analytic sample for this study consists of 6,686 persons who were age 50-70 in December 2015 when SLP Wave 5 was fielded, who answered the asset and income module in January or February of 2017 (SLP Waves 18 or 19), and who answered the Financial Literacy module, explained in more detail below. 8
Methodology
Our empirical analysis of portfolio complexity and financial literacy in the SLP® focuses on three key factors. First, we describe our financial knowledge module, which allows us to evaluate older Singaporeans' financial knowledge and compare it to that of similar-aged individuals in the United States. In addition, we relate financial knowledge to respondent attributes, to adduce systematic patterns. Second, we relate respondents' self-assessed financial preparation for retirement to their measured financial literacy. Third, we examine the relationship between financial literacy and respondents' wealth and portfolio complexity.
Measures of Financial Knowledge
To create the financial knowledge variables of interest, we posit that three key concepts lie at the root of economic saving and investment decisions: (i) numeracy and capacity to do calculations related to interest rates; (ii) understanding of inflation; and (iii) understanding of risk diversification. These "Big Three" questions have been implemented in numerous surveys in the United States and elsewhere, 9 and the specific wording in the Singapore Life Panel® is as follows (correct answers in bold):
• Suppose you had $100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you think you would have in the account if you left the money to grow: [more than $102, exactly $102, less than $102? Don't know.]
• Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, would you be able to buy: [more than, exactly the same as, or less than today with the money in this account? Don't know.]
• Do you think that the following statement is true or false? "Buying a single company stock usually provides a safer return than a Unit Trust. [True, False, Don't know.] 9 Lusardi and Mitchell (2014) have added the same questions to several other US surveys, including the 2007-2008 National Longitudinal Survey of Youth (NLSY) for young respondents (ages 23-28); the RAND American Life Panel (ALP) covering all ages; and the 2009 and 2012 National Financial Capability Study. The questions are also now included in the international PISA test to assess high school students' financial knowledge in more than a dozen countries to date; see Mitchell (2008, 2011a, b) .
The goal of the first question is to measure respondents' understanding of a simple interest rate calculation. The second assesses peoples' understanding of inflation in the context of a simple financial decision. The third is a joint test of knowledge of risk diversification and unit trusts or mutual funds. Naturally the answer to this question requires knowledge of both what a stock is, and that a unit trust (mutual fund) is comprised of many stocks. Table 1 provides summary statistics on SLP® responses to the Big Three financial literacy questions. In the first three rows, a correct answer takes the value of 1, and any other answer (incorrect or don't know) is assigned a value of zero. Our tabulations indicate that in the full sample, 81% of older Singaporeans answered the interest rate question correctly, 72% answered the inflation question correctly, and 47% responded to the risk diversification question correctly.
Results

Descriptive Statistics and Correlates of Financial Literacy
For the FinLit index, which is the total number of questions each person answered correctly, Singaporeans averaged around two of three correct answers (2.01). It is worth noting that many respondents (46%) answered "Don't know" to the last question on risk diversification. Table 1 here Table 2 compares SLP® responses to the Big Three questions with those of similar aged adults from the American Life Panel (ALP), 10 a sister survey of the SLP® in the United States also using internet-based interviews, which fielded the Big Three questions in 2011. This comparison is of interest because in both countries the provision for retirement relies substantially on defined contribution and individual retirement accounts with only modest levels of annuitization. 10 The RAND American Life Panel surveys the US population age 18 and older. For comparisons with the SLP® we restricted the age range in the ALP to match that of the SLP®.
Consequently, older individuals in Singapore and in the US bear considerable responsibility to manage their finances and associated risks all the while the social safety net is less generous than in other developed economies. The SLP® respondents scored 6 percentage points lower on the interest rate question than the ALP respondents (81% versus 87%), and 14 percentage points lower on the inflation question (72% vs 86%). Interestingly, on the risk diversification question, both SLP® and ALP respondents performed worse on average than on the other two questions (only 47% and 43% scored correctly, respectively) and the Singaporeans did slightly better than their U.S. counterparts. The Singaporean mean correct score on the overall FinLit index (2.01 correct of 3 questions) was slightly below the average (2.16) for ALP respondents in the US survey. All differences are statistically significant at 5% or higher.
Table 2 here
Next we report results of a multivariate analysis of the Big Three questions in Table 3 , regressed on control variables that include the respondent's age, sex, education, marital status, health and other factors commonly used in this context. 11 Based on previous studies conducted in non-Singaporean settings, we expect that age will exhibit an ambiguous relationship with financial literacy, in that older people have more financial experience and exposure, but older people are also more likely to suffer from cognitive decline (Lusardi, Mitchell, and Oggero, 2017) . Women have also been found in numerous studies around the globe to be less financially savvy than men (Lusardi and Mitchell, 2014) . Better-educated individuals are more likely to score better on financial literacy questions, though education is by no means a perfect predictor (Behrman, Mitchell, Soo and Bravo, 2012) . The literature also suggests that nonmarried persons are more financially frail and less financially literate than their married counterparts, in part due to selectivity in marriage markets (Becker 1973) . Respondents in better health tend to be more financially literate. Investing in financial knowledge is also more attractive to those likely to live longer, inasmuch they have a longer remaining lifetime over which to reap the rewards of this investment (Kim, Maurer, and Mitchell 2016; James, Boyle, Bennett, and Bennett, 2012) .
To investigate how financial literacy varies by demographic characteristics in the SLP®, we first estimate a separate model for each of the financial knowledge questions. The dependent variable here takes the value 1 if the respondent gave the correct answer, and 0 otherwise (includes wrong answers and "don't know" responses); estimation is by Probit and marginal effects are reported in Table 3 . Table 3 here A first point worth noting in Table 3 is that older (age 60+) Singaporeans are significantly better informed about interest rates than their younger counterparts. Moreover, persons age 55+ are better informed about inflation than the 50-54 reference group, and those age 65-70 even more so. We have no direct explanation for this interesting difference.
Coefficients on other correlates are also of interest: for instance, women score slightly worse on the risk diversification question, consistent with findings from other countries (Lusardi and Mitchell 2007) . Marital status is never a significant discriminator, while unsurprisingly, the better-educated are more financially literate than the reference group (those with less than a secondary education). These patterns are similar to those discovered in the US and other contexts.
Those in fair or poor health are less informed about interest rates, perhaps indicating that lesshealthy individuals find the cost of investment needed to learn about financial matters too great, or it may provide a lower return given possibly shorter life expectancy. Results also show that homeowners are better informed about financial matters than are renters. 12 Table 4 reports estimation results for the FinLit index that counts respondents' total number of correct answers to the financial knowledge questions. The dependent variable, denoted FinLit score, ranges from 0 to 3; accordingly, estimation uses Ordered Probit analysis and the same vector of control variables is used as in Table 3 . Echoing the prior results, older respondents, men, the better educated, and homeowners have a higher probability of answering all financial knowledge questions correctly (statistically significant at 5-or 1-percent level). Differences in the FinLitScore by self-rated health status are small and not statistically significant. Table 4 here
Linking Financial Literacy and Key Outcome Measures
Ideally, one would like to know whether financial knowledge facilitates greater wealth accumulation, possibly through more sophisticated investment strategies, and whether it helps individuals or households achieve greater financial security. We lack the data to establish such causal relationships. We therefore examine a wide variety of descriptive patterns to verify whether those could be consistent with such interpretations. Specifically, we relate the financial literacy index, FinLit score, to several different measures of household wealth, respondents' self-assessed 12 In results not reported here in detail, we also analyzed which respondents say "don't know" versus giving a wrong answer. Multivariate analysis of the factors most strongly associated with people responding "don't know" are relative youth (older people are better informed about interest rates and risk diversification); being less educated (better educated respondents are more likely to be correct and less likely not to know correct answers to all three questions); and owning a home (those who own homes are less likely to say "don't know)." Similar to other cross-national comparative studies, women are more likely to say they "don't know" than men, particularly about stock market diversification (Lusardi and Mitchell 2014) . This could imply that women might be more open to financial education efforts, as they are less confident in their knowledge.
financial preparation for retirement, household investment portfolio complexity and portfolio diversification.
Household Wealth, Retirement Preparedness, and Financial Literacy
The SLP® collects the details of the complete inventory of households' assets by asking about ownership and the respective values of many different types of asset. This allows constructing various wealth measures, three of which we link to our financial literacy index. The most comprehensive measure is total household net wealth; this includes total household wealth including pension assets, financial wealth, life insurance face values, business, vehicles, primary (and any secondary) residences, net of debt. Inasmuch as housing wealth is a particularly important form of wealth in Singapore, accounting for about 53% of total household net worth among 50-70
year olds, we believe it crucial to include it in the analysis. 13 The second measure we call total non-housing wealth, which excludes from the previous measure all housing assets and debt. The third measure, net financial wealth, excludes pension assets and the value of transportation, business and "other assets" from the previous measure (see also Appendix Table 1 ). Descriptive statistics on the three wealth variables in Table 5 show that our older Singaporean households report mean total net wealth of $S1,143,300 (median: S$652,800); mean non-housing net wealth S$38,000). It should be noted that each value represents the sum of all assets of the household, that is, for couples, it is the sum of both respondent's and spouse's assets. Answers to these two and the other measures of retirement preparedness appear in Table 5 .
As before, control variables include respondents' FinLit score, age, sex, marital status, education, self-reported health, and other factors. 15 Results confirm the economically meaningful and statistically significant relationship between financial knowledge and household wealth (expressed in S$100,000). For instance, holding all else constant, one additional correct answer to the FinLit questions is associated with S$166,800 additional total net wealth; S$97,700 more nonhousing net wealth; and S$52,600 higher net financial wealth. Versus the mean, this would be worth about 15% more total net wealth, 20% more nonhousing wealth, and 27% more net financial wealth.
14 To examine the validity of these self-assessed measures of economic preparation for retirement we regressed them on a set of covariates. We find that the coefficients on wealth and education are strongly significant and show the expected patterns, i.e. wealthier, higher educated, and healthier individuals report better preparation for retirement and lower chances of financial distress during retirement (results available upon request). 15 In sensitivity analysis not detailed here, we also controlled on respondent self-assessed confidence regarding financial knowledge, an indicator of the respondent's planning horizon, and indicators of the respondent's risk preferences (one regarding general risk and another regarding financial risk). Results are qualitatively similar.
Overall, we confirm that, in the SLP®, greater financial knowledge is associated with substantially higher household wealth, regardless of whether we focus on the broadest measure available or look instead at narrower measures such as non-housing and financial wealth.
The last two columns of Table 5 report the results from multivariate analyses of the selfassessed retirement preparedness questions, relating them to the same covariates as the household wealth measures. The average reported chance of struggling financially in retirement is 46%, while 43% of respondents rate their own financial preparedness for retirement as good or better on a five-point scale. We used OLS estimation when the dependent variable is the percentage chance of struggling financially in retirement and Probit when the dependent variable is "good or better" financial preparation for retirement (=1, 0 otherwise).
Not surprisingly, respondents who are more financially informed deem themselves less likely to experience financial distress in retirement, and they are more likely to indicate they are financially well prepared for retirement. It is also interesting to note that respondents age 60-70 are more financially confident than their younger counterparts, perhaps due to the recentlyintroduced Silver Support program targeted at the elderly poor in Singapore. 16 Better-educated respondents are substantially more optimistic about their retirement prospects, and women are also relatively less concerned about financial distress in retirement. Those expressing most concern are those in fair/poor health, who are much less optimistic on both metrics.
Besides the FinLit coefficients, other controls behave as expected. For instance, older people, better-educated, and married persons are better off than their counterparts. Those reporting themselves in fair or poor health have significantly less wealth, according to all three measures. 16 See for instance Chen and Tan (2017) . Nevertheless, it is worth noting that this supplement targets only the bottom 20% of the older population and therefore may only lead to marginal improvements of financial security in old age among those eligible.
Homeowners also report more wealth than renters, though they do not differ in terms of net financial wealth. We also find the expected systematic variation by wealth, education, and health, controlling for other demographic characteristics as well (see Appendix Table 3 for list of control variables).
Portfolio Complexity
Next we examine two broad categories of portfolio holdings: assets held outside respondents' CPF (retirement) accounts, and assets held inside their CPF accounts. 17 Most Singaporean households indicate they own a primary residence (83%) and checking/saving accounts (80%); only 8% hold a secondary property. Fewer than a quarter (24%) hold whole life insurance and fixed term deposits (23%), and only 26% reported holding shares outside their CPF accounts. Very few have gold/gold funds (2%), mutual funds or managed accounts (5%), bonds or bond funds (4%), or own businesses (5%). Within their CPF accounts, only a small minority of respondents indicate they have investments through their CPF Investment Scheme (IS) accounts: 9% hold shares, 6% have investment-linked insurance products, and each of the products we asked about amount to 4% or less (endowment insurance, government or corporate bonds, collective investments, or gold).
To evaluate these patterns more succinctly, we tally the total number of complex asset holdings, defined as the sum of the total number of complex assets held outside and inside respondents' CPF accounts. We also distinguish people's allocations to what we term to be noncomplex versus complex holdings in each of the two asset locations. For nonpension wealth, 17 For non-CPF assets, we sum each age-eligible respondent's holdings plus those of the spouse, if any, to obtain household non-CPF assets; for some assets we cannot disentangle ownership, notably those that tend to be jointly held by spouses of a couple, like homes. For CPF assets, the respondent reports own CPF balances and-in separate survey questions-the CPF balances of the spouse (if any). The respondent was also asked to provide the details of his or her own CPF investment allocations. However, with respect to the spouse's CPF investment allocations the respondent was only asked to provide the fraction of the CPF balance held in shares. Accordingly, our variable measuring household CPF total complex holdings sums the respondent's complex investments and the spouse's share CPF investments.
we define noncomplex investments as including an owner-occupied home, a checking/saving bank account, a vehicle, any fixed-term deposits, bonds, and whole life insurance. Complex nonpension assets include own businesses, investment property, shares/stock funds, gold/gold funds, managed accounts, and mutual funds/unit trusts. We categorize pension holdings according to whether people left their CPF retirement funds in their default accounts to be invested by the government, or whether they moved their money to "permitted" assets managed by non-government entities via the CPF Investment Scheme (CPFIS). Koh et al. (2008a and b, 2010) previously reported that many CPF participants left their retirement assets to be managed by the CPF since their net-ofexpense returns were perceived to be safer than and often exceeded returns from investing in relatively expensive and riskier non-CPF products. 18 Nevertheless, several options available under the CPF IS may be attractive to savers willing to take additional risk including gold ETFs and gold certificates, investment-linked insurance products, annuities, government-guaranteed and statutory board bonds, unit trusts, and property funds. 19 For this analysis, we classify as noncomplex CPF assets money managed by the CPF, and as complex CPF assets those held in CPF-Investment Scheme (IS) accounts.
The first three columns of Table 6 report coefficient estimates from multiple regression analyses of the number of complex assets held inside/outside respondent CPF accounts as well as overall. The next three columns report results for the share of complex assets in peoples' portfolios, again inside versus outside the CPF holdings, and overall. It should be noted that the portfolio holdings are drawn from survey responses, so they represent what people report and presumably believe they own. Table 6 show that the more financially knowledgeable have a statistically significantly higher number of complex assets. 20 Being able to answer one additional financial question correctly is associated with 0.17 more complex assets overall (a difference of almost 25%). We also see that older Singaporeans (age 60-70) hold fewer complex assets in their pension accounts than do the younger reference group, while in their non-CPF accounts they hold slightly more complex assets than their younger counterparts (though these estimates are not statistically different at the 5-percent level). Across the board, better-educated individuals have more complex assets, and the association is quantitatively large and statistically significant. Persons in poor health hold fewer complex assets, while married persons are less diversified in their CPF accounts.
A similar result obtains in the next three columns of Table 6 , where the dependent variables focus on the share of each wealth type held in complex assets. Here again, the FinLit score is consistently statistically significant and positive, confirming that those with more financial knowledge hold larger shares of their net wealth in complex assets. Overall, answering one more FinLit question correctly is associated with a 1.5 percent higher share held in complex assets, a quantitatively large (25%) result compared to the mean (6.1). As above, the older age groups (60-70) has a smaller share of complex assets in their pension accounts but not outside their pensions, and better-educated respondents have much higher complex wealth shares.
Portfolio Diversification
The dataset also allows us to create three variables providing insights into how older Singaporeans diversify their pension and nonpension investments. The first variable indicates whether a respondent is diversified, which we take to mean that his overall portfolio includes at least some equity/stocks, fixed-income/bonds, and cash. The second variable is an indicator of whether the respondent's equity share of financial assets falls within +/-10% of the fraction conventionally recommended by financial advisors, namely 100 minus his age. This variable, which we call EquityAsPerAge, is a rule of thumb widely used by financial practitioners to proxy for rising risk aversion with age (e.g. Arshanapalli and Nelson, 2012; Bodie and Crane, 1997; Mayer, Zick, and Glaittli, 2011; and Lankford, 2005) . It is also consistent with theoretical work by Bodie, Merton, and Samuelson (1992) showing that, due to declining labor flexibility as one ages, it is sensible to reduce the financial risk of one's portfolio to maintain a constant overall risk exposure. at age 72; and to 30% after age 72. 21 Again, we measure whether each respondent's equity share of financial assets falls within +/-10% of the TDF glide path. Results are provided in Table 7 . Table 7 here
At the base of Column 1 in Table 7 , we see that around one-third (33.3%) of SLP® respondents hold cash, stocks, and bonds; hence this group is diversified in this very basic way.
Only around 8% of the full sample holds a risky share of financial assets that approximately meets the 100-Age rule of thumb (column 2), and only 5% of the portfolio is consistent with a conventional TDF glidepath (column 3). In general, then, we conclude that older Singaporeans are less financially diversified than might have been anticipated, lending support to the government's stated intention to include Target Date-style funds in its CPF investment portfolio in the near future. 22 Nevertheless, under all three diversification definitions, more financially literate individuals are better diversified. For instance, the coefficient in the first row and column of Table 7 indicates that people who answered one additional FinLit question correctly were 8 percentage points more likely to be diversified, or 25% above the mean; they were also 2 percentage points more likely to have an equity share consistent with the 100-age rule (column 2).
The effect is also positive though marginally significant for the final column. It is also worth noting that these effects remain strong and statistically significant even when controlling for education (which is also positive and statistically significant). While few financially savvy Singaporeans appear to follow a Target Date profile when allocating their asset portfolios, older and bettereducated respondents' investments are better diversified.
In sum, our analysis underscores the result that financial literacy tends to be related to higher levels of net wealth, better self-assessed financial preparation for retirement, and more diversified and more complex asset holdings at older ages. We have no direct evidence in this dataset as to how these patterns translate into net investment returns, as this would require links to administrative records (which at present we lack). We do know from our previous work that many people who purchased CPF IS investments earn less after fees than they would if they had left their money under CPF administration (Koh et al., 2008a , Koh et al. 2008b . While that research did not discuss any links between financial literacy and investment earnings, in the US context, Clark et al. (2015) found a strong positive relationship between higher financial literacy scores and investment returns.
Implications and Conclusions
This paper reports the first results from an analysis of older Singaporeans' financial literacy using a unique new dataset, the Singapore Life Panel®. With this new and nationally representative survey of the population age 50 to 70, we addressed three important questions. First, we explored how financially knowledgeable Singaporeans are, and how their results compared to a similar internet-based US study, the American Life Panel. Second, we examined the relationship of financial literacy and wealth and self-assessed financial security, issues of key interest in a wide range of policy circles. Third, we examined whether greater financial knowledge in Singapore is associated with more complex portfolios.
We showed that older adults' level of financial literacy in Singapore is comparable to, albeit a bit lower than, that for similar-aged respondents in the US American Life Panel. Older women in Singapore tend to be less informed about stock diversification, while educated and wealthier people are more financially knowledgeable. Moreover, financial literacy is positively associated with having more wealth, greater financial security, and better-diversified portfolios both inside and outside CPF pensions. We also showed that financial literacy was positively and significantly associated with most of our portfolio complexity measures, holding other factors constant. Additionally, better-educated and healthier respondents exhibited more portfolio diversification.
Throughout the discussion, we have framed our findings in terms of associations rather than causal relationships. This is because we recognize that investing in financial knowledge can be endogenous: that is, people may decide whether to devote time, effort and money to learn about financial products and the working of the capital market (Kim, Maurer, and Mitchell, 2016) , in which case investment in financial knowledge will depend on the costs of acquiring financial knowledge and the benefits to the decision-makers. In our other work, we have shown that some people -particularly the least educated and lowest-paid -optimally invest little in financial literacy due to the time and money costs of doing so (Delavande et al. 2008 . It is beyond the scope of the present paper to simultaneously model financial knowledge, wealth, and portfolio diversification, though other analysts have employed instrumental variable econometric techniques and experimental analysis that support the conclusion that financial knowledge drives more saving, better retirement planning, better investment outcomes, and more informed decisions about retirement payouts. 23
As Singapore, and indeed the entire Asian region, continues to age, there will be pressure to facilitate and encourage more saving, and especially more productive saving, among key segments of the population. To the extent that financial literacy can help people do a better job of saving inside and outside their pension accounts, as well as diversify their assets, it is a promising avenue for further research. Notes: * Significant at 0.10 level, ** Significant at 0.05 level, *** Significant at 0.01 level. Column 1 dependent variable is total household net wealth (including pension assets, financial wealth, life insurance face values, business, vehicles, residences, minus debt). Column 2 uses total non-housing wealth which excludes from the previous measure housing assets. Column 3, net financial wealth, excludes pension assets and the value of transportation, business and "other assets" from the previous measure. If wealth < $1,000, we dropped the observation; thus 287 observations were omitted for total wealth, 1,672 for financial wealth, and 421 for nonhousing wealth. All amounts are expressed in January/February-2017 Singapore Dollars. Column 4 reports self-reported chances of struggling financially in retirement, and the dependent variable in Column 5 =1 if preparation for retirement excellent/very good/good and =0 otherwise. Specifically, the "Chance of struggling financially in retirement" variable is based on the following SLP question, asked in the baseline survey:
Most people face uncertainty about financial needs during retirement (such as large home repairs, out-of-pocket medical expenditures or the need to hire help or pay for a nursing home). On a scale from 0 to 100, where 0 means no chance and 100 means absolutely certain: What do you think are the chances you will experience financial distress sometime during your retirement? ______% or Not applicable/I don't think I will ever retire And "Self-assessed financial preparation for retirement" draws on the following SLP question, asked in the baseline survey:
Now Notes: * Significant at 0.10 level, ** Significant at 0.05 level, *** Significant at 0.01 level. The first three columns refer to the number of complex assets inside and outside respondents' CPF accounts; complex nonpension assets are own businesses, investment property, shares/stock funds, gold/gold funds, managed accounts, and mutual funds/unit trusts, while complex pension assets include those held in CPF-Investment Scheme (IS) accounts. The last three columns indicate the complex share of non-CPF net wealth, the complex share of CPF wealth, and the overall share complex of total net wealth. Additional controls include indicators for race/ethnicity, who manages household finances, and missing values. Reference group: Age 50-54; Chinese; Primary education; Respondent manages household finances. 
